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ABSTRACT 
An abstract of the thesis of Rebecca Jayne LaPlante for the Master of Science in 
Speech Communication: Speech and Hearing Science presented November 17, 1993. 
Title: The Relationship Between Cognitive Skills Measured by Piagetian Tasks at 
Age 2 and Linguistic Skills Measured by an Expressive Language Test at Age 
4 in Normal and Late Talkers 
The purpose of this study was to examine the relationship between cognitive 
skills as measured by Piagetian tasks at approximately 2 years of age and expressive 
and receptive language scores from tests administered to the same children 2 years 
later. The questions this study sought to answer were: 
1. Is there a significant difference in the performance of normal children 
and late-talking children on Piagetian cognitive assessment at age 2? 
2. Is there a significant relationship between the cognitive scores at age 2 
and language scores at age 4 in each of the two diagnostic groups? 
Sixty-four subjects participated in this study, 27 children with normal language 
and 37 children considered to be late talkers. These children are part of the Portland 
Language Development Project, a longitudinal study being conducted at Portland State 
University, Portland, Oregon. 
The instruments used to gather data for this study were the Uzgiris-Hunt 
Scales of Infant Psychological Development, the Test of Language Development 
(TOLD), and the Developmental Sentence Score (DSS). 
No significant difference was found between normal children and late-talking 
children on Piagetian tasks. No significant correlation was found between cognitive 
scores at age 2 and language scores at age 4. The only significant difference found 
between the groups was in relation to expressive language. The DSS and the 
expressive language score on the TOLD were significantly different between the 
normal and late talkers. 
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CHAPTER I 
INTRODUCTION AND STATEMENT OF PURPOSE 
INTRODUCTION 
Although there is controversy as to the relation between intelligence and 
language development, a significant body of evidence indicates that early language 
development may be dependent on or associated with early cognitive skills. If it is 
true that cognitive skills are a prerequisite to or are highly correlated with language 
development, then it follows that an instrument that could be used to accurately 
determine early cognitive skills would be valuable in predicting whether a child will 
be language-delayed. 
Determining whether to provide language intervention to a child showing signs 
of language delay in very early childhood can be very difficult. If intervention begins 
too early, a child would receive unnecessary treatment, thus wasting the time of the 
parents, child and clinician. But if timely intervention is not initiated and a child then 
does not develop normally, the child might experience emotional, psychological and 
educational problems due to his language deficits. Clearly, an instrument indicating 
which children would benefit from early intervention would be valuable. 
One possible instrument which might indicate risk for language development is 
that of cognitive assessment. In the early 1900s Jean Piaget did extensive research on 
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thought and language development in children. He suggested that the thought of 
younger children is qualitatively different from that of older children (Owens, 1984). 
He concluded that children go through four distinct stages of cognitive development: 
sensorimotor, with four substages, (0-2 years) during which a child develops symbolic 
play; preoperational (2-7 years) where symbolic function develops further; concrete 
operational (7-11 years) during which thought continues to develop in relation to 
concrete or physical operations as compared to the last sensorimotor stage; and formal 
operational (11 + years) where abstract and complex reasoning develop (Owens, 
1984). 
Cognitive assessment using the Piagetian framework has been used extensively 
in the literature to assess intelligence and problem solving in children under 3. This 
type of assessment is ideally suited to the language delayed toddler because verbal 
responses are not required, and tasks can be demonstrated virtually without verbal 
instruction. For example, to determine whether a child has grasped the idea of object 
permanence, an object is hidden under a cloth. If the child removes the cloth to find 
the object she understands that the object exists even when not visible. 
Thus, Piagetian assessment would be an ideal vehicle for evaluating cognitive 
skill in young children with little or no language. If this kind of assessment turns out 
to be a good predictor of later language growth, its value would be increased. Thai 
(1991) discusses the role of Piagetian assessment in the prediction of chronic language 
delay, and shows some degree of short-term prediction. This study addresses the 
question of whether this kind of assessment at age 2 can predict language outcome 
over a longer period of time. If such prediction were possible it would be very 
valuable in deciding on intervention for toddlers who are slow to begin talking. 
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This study examined the relationship between cognition and language in a 
group of children at risk for language delay, and compared this relation to that seen in 
normally developing children. 
STATEMENT OF PURPOSE 
The purpose of this study was to examine the relationship between cognitive 
skills as measured by Piagetian tasks at age 2 and linguistic development at age 4 in 
two groups of children. One group of subjects was considered "normal talkers" and 
the other, "late talkers," those showing slow expressive language development as 
indexed by expressive vocabulary size. 
Two specific questions were addressed: 
1. Is there a significant difference between the performance of the normal 
talkers and that of the late talkers on a Piagetian cognitive assessment at age 2? 
2. Is there a significant relationship between the cognitive scores at age 2 
and the language scores at age 4 in each of the two diagnostic groups? 
The null hypotheses for question one states that there will be no significant 
difference between the scores of the normal talkers and the late talkers on the 
cognitive assessment. 
The null hypotheses for question two states that there will be no significant 
correlation between the cognitive scores at age 2 and language scores at age 4 in 
either diagnostic group. 
DEFINITION OF TERMS 
The following are descriptions of specific terms used in this study: 
1. Causality: "Awareness of cause and effect relationships" (Nicolosi, 
Harryman, & Kresheck, 1983, p. 46). 
2. Cognition: "A general concept embracing all of the various modes of 
knowing: perceiving, remembering, imagining, conceiving, judging, and reasoning" 
(Nicolosi et al., 1983, p. 55). 
3. Expressive language: "Use of conventional symbols to communicate 
one's perception, ideas, feelings, or intentions to others. Ability to communicate via 
the spoken or printed word" (Nicolosi et al., 1983, p. 129). 
4. Imitation: "Behavior that copies, almost exactly, the behavior of 
another" (Nicolosi et al., 1983, p. 118). 
5. Late talkers: "Children ages 20-34 months of age who produce fewer 
than 50 different words by parent report on the Language Development Survey" 
(Rescorla, 1989). 
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6. Means-end: "The ability to separate problem-solving processes from 
problem-solving goals. Example: An infant hitting the top of the jack-in-the-box toy 
because she has discovered that this makes the clown pop out" (McCormick & 
Schiefelbusch, 1990, p. 55). 
7. Normal talkers: "Children ages 20-34 months of age who produce more 
than 50 different words by parent report on the Lan2uage Development Survey" 
(Rescorla, 1989). 
8. Object permanence: "Understanding that objects continue to exist even 
when they are not in view" (McCormick & Schiefelbusch, 1990, p. 54). 
9. Referential language: "Use of words to depict objects or events in a 
variety of contexts" (Casby & Ruder, 1983, p. 404). 
10. Schemes for relating to objects/play: "The ability to perform specific 
actions or action sequences consistently and habitually on a variety of objects" 
(McCormick & Schiefelbusch, 1990, p. 55). 
11. Symbolic play: "Implies the representation of an absent object and/or 
make-believe representation; the child substitutes objects or events (signifiers) for 
other objects or events (signified)" (Casby & Ruder, 1983, p. 404). 
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CHAPTER II 
REVIEW OF THE LITERATURE 
THEORIES OF LANGUAGE/COGNITION RELATIONSHIPS 
Many theories suggest a relationship between early cognitive development and 
language acquisition. Most research in this area has used a Piagetian model of 
cognitive development. In this model early cognitive development is referred to as 
"sensorimotor intelligence." The sensorimotor period extends from birth to 2 years 
and is divided into six substages as follows: Substage I, birth to 1 month; Substage 
II, 1-4 months; Substage III, 4-8 months; Substage IV, 8-12 months; Substage V, 
12-18 months; and Substage VI, 18-24 months. 
Each substage is associated with particular types of behavior in terms of 
knowledge of object permanence, understanding of means toward an end, 
understanding of causality, understanding of space, imitation, and patterns of play 
with objects (see Table I). Piaget believed that children must pass through 
sensorimotor stages in order to develop the necessary cognitive skills needed for 
language (Geffner, 1981; Rice, 1983). The strong version of this hypothesis in 
relation to language was stated by Bowerman ( 197 4). She suggests that some specific 
cognitive skills such as the use of symbols for absent objects, the use of basic 
cognitive structures such as classification, and the ability to formulate appropriate 
TABLE I 
HIGHLIGHTS OF SENSORIMOTOR DEVELOPMENT 
Substage Level of Development 
Object Permanence Causality Means-End Play Communication 
I (0 to 1 Out of sight, out No concept of No understanding None No communicative 
month) of mind. causality of means-ends. intent. 
II (1 to 4 Uses senses to No concept of No understanding Produces behaviors Cries, coos, and 
months) make and maintain causality of means-ends. preliminary to play laughs. 
contact with including grasping 
objects. and looking at 
objects. 
III (4 to 8 Watches object Behaves as though Produces goal- Still very sensory Babbles. 
months) move and he is the cause of oriented behaviors but begins to 
anticipates its all actions. but only after interact with other 
future position. activity has begun. people. 
Reaches for 
partially hidden 
object. 
....,J 
Substage 
IV (8 to 12 
months) 
V (12 to 18 
months) 
VI (18 to 
24 months) 
TABLE I 
HIGHLIGHTS OF SENSORIMOTOR DEVELOPMENT 
(Continued) 
Level of Development 
Object Permanence Causality Means-End Play 
Looks for an Externalizes Evidence of Uses developing 
object if he sees it causality. Knows planning and the concepts in his 
being hidden. other people and production of play activities. 
objects can cause intentional 
activities. behaviors. 
Follows sequential Sees other people Uses Play reflects 
displacement to and objects as experimentation to cognitive growth. 
find hidden object. agents for causality solve problems. he figures out how 
in new situations. to make toys 
work. 
Fully developed Causality enhanced Can mentally Progresses from 
concept of object by ability to represent a goal autosymbolic to 
permanence. Can represent objects and his plan for symbolic play. 
now accommodate and cause-effect achieving the goal. 
invisible relationships in his 
displacements. mind. 
3 Adapted from Hulit & Howard, 1993, p. 108. 
Communication 
Links gestures and 
vocalizations to 
convey fairly 
specific messages. 
Produces first 
meaningful words. 
Communication is 
intentional but still 
heavily nonverbal. 
Imitates and 
spontaneously 
produces multiple 
word utterances. 
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concepts to be used as the structural components within which linguistic rules can 
operate must be present for language acquisition. Thus, these skills are thought by 
some to be prerequisites to language development. 
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The local homology model is another theory suggesting a strong connection 
between cognition and language. This theory claims that both cognition and language 
come from "a common, deeper underlying system of cognitive operations and 
structures that is biased toward neither" (Rice, 1983, p. 350). Thus, cognitive and 
related language skills appear at about the same time. Specific cognitive and language 
skills are linked together, but in no particular order of emergence (Rice, 1983). For 
example, in a study done by Corrigan ( 1978), a general correspondence was found 
between the onset of single word utterance and object permanence Stage VI. In a 
study by Gopnik and Meltzoff (1986) a correspondence was found between solving a 
means-end task and the use of success/failure words, (such as "there" or "uh-oh"). 
Means-end tasks were solved within a few weeks of acquiring success/failure words. 
A third model is the interactionist hypothesis. This states that even in very 
young children language skills influence cognitive skills, just as cognitive skills 
influence language skills. For example, if a child learns the meaning of a word, it 
follows that she can then categorize the items that the word stands for. Thus, if a 
child learns the word "cup" she learns the characteristics peculiar to a cup and how to 
differentiate a cup from other objects. If presented with a cup never seen before she 
would recognize it as a cup. Language and cognition interact. 
The weak cognition hypothesis, an alternative form of the strong cognition 
hypothesis, claims that cognition is responsible for some but not all language 
development (Cromer, 1976). Some language acquisition is independent of word 
meaning. Children learn more complicated ways of expressing the same concept. 
For example, a child first calls himself by his proper name and later calls himself 
"me" or "I" (Rice, 1983). The meaning has not changed but the form has. 
Each of these theories suggests that cognition influences language 
development. This influence may range from causative to interdependent to simply 
correlational. 
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Researchers have conducted numerous studies to add credence to one or 
another of these theories. Studies comparing specific linguistic developments and 
cognitive skills have been completed. For example, Gopnik and Meltzoff (1986) as 
stated above, studied the relationship between the age children begin to use 
success/failure words and when they solved means-end tasks. McCune-Nicolich 
(1981) studied Stage VI of object permanence and the attainment of relational words. 
Other studies have approached the question in terms of a child acquiring a general 
sensorimotor Stage VI and particular areas of a linguistic development. For example, 
research by Ingram (1978) indicates stage five sensorimotor development coincides 
with the use of a few words, but Stage VI is required for acquisition of more than a 
few words. 
While some studies conclude that certain cognitive skills are prerequisites for 
linguistic development, the majority show a more correlational development. 
Tomasello and Farrar (1986) and Kahn (1984) suggests cognitive skills are 
prerequisite to linguistic skills, while Bates, Benigni, Bretherton, Camaioni, and 
Volterra (1977), Gopnik and Meltzoff (1986), and Kelly and Dale (1989), show a 
correlation between cognitive and linguistic skills. 
LANGUAGE AND COGNITION IN NORMAL DEVELOPMENT 
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Four cognitive skills have been found to be particularly predictive of language 
development: object permanence (Siegel, 1981), means-end/causality (Bates et al., 
1977; Siegel, 1981), imitation, and play with objects (Bates et al., 1977). Numerous 
studies have shown these particular skills to be either prerequisite to or associated 
with language development. 
Object permanence is shown to be associated with linguistic skills ranging 
from the ability to use any words (Bloom, 1973; Brown, 1973; Kahn, 1984) to 
specific language abilities such as using relational words (McCune-Nicolich, 1981) 
and disappearance words (Gopnik & Meltzoff, 1986). Means-end is also shown to be 
predictive of the use of first words (Bates, 1979) and a range of linguistic 
developments. For example, Kelly and Dale (1989) suggest the use of foresight 
during cognitive testing is related to use of rule-governed sentences. Play with 
objects or schemes is also shown to be predictive of language development in a 
number of ways. For example, a study by Rescorla and Goossens (1992) shows a 
delay in expressive language was accompanied by a delay in symbolic play. 
Imitation is difficult to elicit in young children. A failure to imitate may 
indicate lack of competence or simply an unwillingness to imitate. Although some 
studies have linked imitation skill to language development, the relationship was not 
explored in this study. 
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Causality, another aspect of sensorimotor development, is closely related to 
means-end skills. Some Piagetian scales assess causality separately, while others 
include causality within the means-end scale. The scale used in this study does have a 
separate causality section which will be reported, even though much of the literature 
reviewed combines means/ end and causality and does not look at separate predictions 
for each regarding language development. 
Object Permanence 
According to Brown (1973) and Bloom (1973) a child must have established 
an understanding of the permanency of objects before being able to refer to them with 
a word. 
Like Brown (1973) and Bloom (1973), Tomasello and Farrar (1986) concluded 
that object permanence is a prerequisite to certain language development. In a study 
of 23 children from 1 year 2 months to 1 year 9 months who were all producing 
single words they concluded that an understanding of object permanence is a 
prerequisite for learning relational words. The children were trained and evaluated 
for an understanding of object permanence and language development. Stage five 
children could learn relational words, such as "up" referring to visible movement, but 
not invisible movement. 
The majority of evidence from this study supports associated development of 
specific language skills and level of object permanency development. In a 
longitudinal study of 3 children using the Uzgiris-Hunt object permanence scales, 
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Corrigan (1978) found a general correspondence between the onset of object 
permanence Stage VI and single word utterances. At an early preoperational level of 
object permanence she found an increase in vocabulary and the beginning of the 
semantic categories of recurrence and non-existence. 
Another study showing associated development was done by Dihoff and 
Chapman (1977). They used the Uzgiris-Hunt object permanence scale with 20 
10- to 25-month-olds and found that children in Stage IV recognized communication 
games but did not use words. The Stage V children did use words, but never talked 
about recurrence or location and seldom talked about action. Sensorimotor Stage V 
closely corresponded to the comprehension of words for absent objects. In Stage VI 
the children talked about action, location and recurrence. 
Bates et al. (1977) found object permanence was not predictive of later 
language, but did find similar onset times of object permanence and referential 
speech. This study is another example of a specific development associated with 
object permanence. 
McCune-Nicolich (1981) conducted a longitudinal study of 5 girls who at the 
beginning of the study were 1 year 2 months to 1 year 6 months of age. Observing 
the children monthly for 30 minutes she discovered that all the children exhibited use 
of relational words such as "more" and "allgone" (sic), prior to attainment of late 
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Stage VI object permanence. Thus, she concluded that attainment of Stage VI object 
permanence cannot be considered a prerequisite for the use of relational words. This 
shows again a certain cognitive development associated with but not required for a 
language milestone. 
A study by Gopnik and Meltzoff (1986) investigated the relation between 
children's performance on object concept tasks and their use of disappearance words. 
Children who did better on these tasks were more likely to use disappearance words 
than those who did not. Again, object permanence skills were associated with 
development, but were not shown to be a prerequisite. 
A study reported by Kelly and Dale (1989) looked at the cognitive and 
language skills of 20 normal children between the ages of 1 and 2. Depending on 
ability, each child was assigned to one of four groups: No Word Users, (a parent 
reported the child was not using words and no spontaneous words were produced 
during a language sample), Single Word Users, (a parent reported a vocabulary of at 
least five words and at least one word was produced spontaneously during a language 
sample), Nonproductive Syntax Users (during a language sample two unique 
multiword utterances were used with no evidence that the child could use the words in 
isolation or combined with different words), and Productive Syntax Users, (during a 
language sample at least one productive utterance showing that each could be 
combined with different words, encode the same semantic relationship and be in the 
same position in two utterances). 
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The children were also tested for cognitive skills in four areas: object 
permanence, imitation, play and means-end. No significant relationship was found 
between object permanence and level of syntax. All but 1 subject was at Stage VI 
and those in all four groups passed task 14. Task 14 required finding an object 
hidden through a series of invisible displacements. The highest task passed, task 15, 
was passed by only 2 children in the productive syntax user group. Task 15 was 
identical to task 14 except the hidden object must be found by searching in reverse 
order. Associated development was not found. 
Thus, the studies involving object permanence and linguistic skills vary in 
results and conclusions. Tomasello and Farrar (1986) suggest object permanence is a 
prerequisite to relational words; McCune-Nicolich (1981) show use of relational 
words before object permanence Stage VI. Research by Corrigan (1978) shows onset 
of Stage VI object permanence coinciding with the onset of single-word utterances, 
whereas Kelly and Dale (1989) found no such relationship. Dihoff and Chapman 
( 1977) found a relationship between Stage V object permanence and the use of a few 
words, and the comprehension of words for absent objects; and in Stage VI the ability 
to talk about action, location and recurrence. Results of the study by Bates et al. 
(1977) indicate similar onset times of object permanence and referential speech. 
Finally, research by Gopnik and Meltzoff (1986) showed children who did better on 
object-concept tasks more often used disappearance words than those who did not. 
Some research clearly indicates a specific relationship between particular 
stages of object permanence and particular language skills. Other research indicates 
no relationship. While a few studies suggest that a particular language skill is 
dependent first on the development of a cognitive skill, others suggest a correlative 
relationship between cognitive and language skills. 
Means-End/ Causality 
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The development of means for obtaining desired environmental events thought 
to be closely associated with language development. For example, a child uses a stick 
(means) to get a ball out of a tube (end). Bates (1979) suggests tool use in solving a 
problem is analogous to using words to represent referents. 
In a study of 30 children who were within 1 week of 18 months of age, 
Gopnik and Meltzoff (1986) found that children who demonstrated more advanced 
levels of means-end skill were more likely to use success/failure words, such as 
"there" or "uh-oh." Unfortunately, the small number of children used in the study 
made it impossible to assess the results statistically. 
In a second, longitudinal study, Gopnik and Meltzoff (1986) studied 19 
children whose ages ranged from approximately 13 months to 19 months. They 
found a significant correlation between the age which children solve means-end tasks 
and when they begin to use success/failure words. 
Kelly and Dale's (1989) research described earlier also looked at means-end. 
When means-end skills were compared in Productive and Nonproductive Syntax Users 
Kelly and Dale found a significant difference. The majority of Productive Syntax 
Users passed a particular task in Stage VI that required the use of foresight. None of 
the Nonproductive Syntax Users passed this task. The authors suggest a relationship 
between those who produce rule-governed sentences, a linguistic skill that might 
require planning, and the use of foresight in cognitive testing. It should be noted, 
though, that 1 single-word user also passed this task. 
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The results of these studies suggest a relationship between means-end/causality 
and language development might exist, but the exact nature of the relationship needs 
further study. Gopnik and Meltzoff ( 1986) suggest that development of 
success/failure words coincides with means-end development. Kelly and Dale (1989) 
propose a relationship between rule governed utterances and means-end. 
Play With Objects 
Play with objects is the fourth cognitive skill thought to be associated with 
language development. The terms "play," or "play with objects" in this paper are 
used interchangeably with the terms "schemes" or "schemes for relating to objects" 
used in the Uzgiris and Hunt assessment scales. Both terms refer to how children 
perform actions or a sequence of actions in relation to different objects (McCormick 
& Schiefelbusch, 1990). 
Kelly and Dale's 1989 study looked at the relationship between play and early 
language. They found that the Single Word Users produced Level 3 of symbolic 
play. Level 3 involves a conventional action with at least one parent, experimenter or 
doll. Also, the Nonproductive Syntax Users produced Level 4 or 5 play, but the 
Single Word Users did not. Level 5 play involves: (a) the same conventional action 
performed on two or more different animate actors in sequence, and (b) two or more 
different conventional actions performed in sequence on the same animate actor other 
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than him/herself. Animate actors include parent, experimenter, doll of self. Level 5 
play includes four types of behavior as defined by Kelly and Dale (1989): "a) a 
sequence of at least 3 conventional actions following the logic of a realistic scene and 
involving at least one animate actor; b) object substitution; c) search for relevant 
object/action; d) prior verbal announcement" (p. 650). These two levels are 
considered symbolic and representative of Piaget's Stage VI. Children producing 
Level 4 and 5 cognitive skills, sequencing two or more play behaviors, were also 
producing combinations in their language. The Single Word Users produced only 
single elements in both play and language. 
Casby and Ruder (1983) conducted a study to investigate the relationship of 
symbolic play and language development in both normal language-learning children 
and mentally retarded children. The subjects included 20 normal and 20 trainable 
mentally retarded children. Ten children in each group had a mean length of 
utterance (MLU) of less than 1.5 morphemes. The ages in the normal language 
group ranged from 19 to 26 months, while the age range in the retarded group was 
between 29 and 132 months. The other 10 in each group had an MLU of 1.5-2.0 
morphemes, with ages ranging from 19 to 32 months in the normal group and 43 to 
111 months in the retarded group. 
Symbolic play was measured by observing the subjects play with different 
objects. A standard object was initially presented followed by objects which were 
less and less similar to the original standard object. For example, a telephone was 
presented, followed by a tinker toy with spools on each end, followed by a small 
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plastic doughnut, then no object, and finally a standard object with a different 
conventional use (double knowledge object condition), i.e. a comb was presented. A 
command was given, "Telephone, play telephone," with the presentation of each 
object. The behavior was scored as either present or absent. 
The results showed significant differences in play between the less than 1.5 
morpheme group and more than 1.5 morpheme group, except for the standard object. 
Second, there were significant differences between the object conditions except for the 
no-object and double object conditions in the less than 1.5 morpheme group. Third, 
the 1.5 to 2.0 morpheme group showed a significant difference between the standard 
object condition and the no object and the double knowledge object condition. 
An analysis of the relationship between symbolic play and MLU showed that 
chronological age (CA) and MLU were positively related to symbolic play in the 
normal children. The mentally retarded children showed a positive relationship 
between symbolic play and MLU but not CA. The children beginning to use 
multi-word-utterances did significantly better with symbolic play than those at the 
single-word-utterance stage. There was no difference in symbolic play between the 
normal and mentally retarded group when matched for MLU level. This study 
indicates cognitive skill, in this case symbolic play, correlates with language 
production. 
These studies support the theory that cognition influences language 
development. However, the results of the studies do not show just how cognition 
influences language development. Some studies demonstrated that children developed 
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a particular cognitive skill before achieving a particular level of language. For 
example, Tomasello and Farrar (1986) consider an understanding of object 
permanence to be a prerequisite to learning relational words. Other studies 
demonstrated a correlation between the development of cognition and language. Stage 
VI object permanence coincides with the ability to talk about action, location and 
recurrence according to Dihoff and Chapman (1977). Multi-word utterances coincide 
with more advanced symbolic play (Casby & Ruder, 1983). 
Thus, all of the studies examining cognitive development and language 
development considered together present no conclusive evidence as to the influence of 
cognition on language. It is clear that cognitive skills, including a knowledge of 
object permanence, an understanding of means toward an end, and patterns of play 
with objects, are all related to language, but how they are related is not clear. 
LANGUAGE AND COGNITION IN 
LANGUAGE DISORDERED CHILDREN 
A study done by Kahn (1984) looked at the relationship between the cognitive 
skills of object permanence and means-end in relationship to language in children with 
disabilities. Twenty-four profoundly retarded children between the ages of 3 and 10 
years were used as subjects. None of the children had any form of expressive 
communication. According to the Uzgiris-Hunt scales they were all functioning in the 
sensorimotor period. The children were divided into three groups of 8 children each. 
One group received object-permanence (OP) training, followed by language training. 
A second group received means-end (ME) training followed by language training. 
The third group received language training only (LO). The training lasted for 20 
minutes a day, 5 days a week, for 2 years. 
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The results indicated that the means-end and object permanence training help 
the majority of children learn to use speech. Their productivity ranged from 2 to 15 
words spoken with no prompt or model. Of the eight children in the OP group five 
achieved speech. In the ME group six of the eight children acquired some speech. 
Their speech ranged from 7 to 31 words spoken with no prompts or models. In the 
LO group none of the children reached the speech phase. These results suggest an 
understanding of object permanence and means-end is a prerequisite for speech with 
the severely and profoundly retarded. 
Terrell and Schwartz (1988) conducted a study to determine the relationship 
between language and three types of play: concrete, representational and symbolic. 
They used 30 children, all of normal intelligence: 20 normal children divided into 
two groups of 10, and 10 language-impaired children. Each language impaired child 
was matched to a child in each normal group on the basis of chronological age and 
MLU. After pretesting-during which a language sample was taken and a series of 
tests administered to determine language ability-the children were given toys for free 
play for approximately 15 minutes. Next they were given objects and a suggestion 
for a possible pretend activity, "Let's put the baby to bed" (Terrell & Schwartz, 
1988, p. 461). How the child interacted with the toys and objects was then judged to 
be concrete, representational or symbolic. (If the child used a doll and bed and 
pretended to put the doll to bed it would be considered representational play. If the 
child took objects and used them to represent a doll and bed it would be considered 
symbolic play.) 
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The results indicated that the language impaired children performed more 
concrete activities than any other type of activities in comparison with the 
age-matched normal children. All children in all groups did perform some symbolic 
play, though. Another interesting result of the study was that the type of items 
supplied influenced how the children played. With toys the children performed more 
representational than symbolic play. This factor might be considered in interpreting 
the results of other studies. 
A study done by Roth and Clark ( 1987) looked at the developmental 
relationship between language and cognition. The subjects included six language 
impaired-children and eight children with normally developing language. The 
language-impaired children ranged from 5 years 1 month to 7 years 10 months. They 
were matched to a normally developing group on the basis of means length of 
utterance (MLU), sentence development, and cognition. The normal language group 
ranged in age from 2 years 8 months to 3 years 2 months. Symbolic play was one of 
the specific areas studied. In comparison to the normal language subjects the 
language-impaired demonstrated deficits in symbolic play. For example, given toys 
and verbal cues the language-impaired subjects failed to put a doll to bed, use a doll's 
pillow appropriately, or relate a knife or fork to a plate. 
The two groups of children were at the same linguistic stage, yet their 
cognitive development is significantly different. This is certainly evidence against a 
strong cognition hypothesis. 
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Folger and Leonard conducted a study in 1978 involving 28 children between 
20 and 24 months of age. Twenty of the children were developing language normally 
while 8 were considered disordered because they had not met major language 
milestones at appropriate ages and were judged by speech language pathologists as 
having difficulty acquiring language. First, a pretest was given. This included 
measures of language and cognition and a language sample to determine each child's 
MLU. One week later two scales from the Uzgiris-Hunt were administered, 
including the means-end scale. An experimenter recorded each child's reactions as 
characteristic of a particular step or as some other action. The top step at which a 
child demonstrated a critical action was used as his score. The experimenter tried to 
elicit critical actions for at least two steps beyond the step the child failed. 
The results of the study indicated no precise relationship between means-end 
abilities and whether the child was using single-word or two-word utterances. The 
8 language-disordered children who produced one-word utterances did not differ in 
means-end ability from those who produced two-word utterances. This was also true 
for the normal language children when the age variable was controlled. The authors 
do concede that the majority of two-word stage children were at Stage VI on the 
means-end scale while the majority of single-word stage children were at the Stage V 
level. They go on to point out that there was an exception though, a child who did 
use two-word utterances but had not attained Stage VI means-end. This exception, 
along with results from Ingram's 1978 study suggests that two-word utterances, or 
entry into the syntactic period is not dependent on Stage V means-end achievement. 
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Folger and Leonard's (1978) study also addressed play with objects. Again, 
when the age variable was controlled there was no significant difference between the 
children who used single-word or two-word utterances. They interpreted their results 
to show a very general relationship between early referential speech and sensorimotor 
abilities. 
Rescorla and Goossens' (1992) research with toddlers and play with objects 
revealed that a delay in expressive language was accompanied by a delay in symbolic 
play. To compare symbolic play with language development they used forty children 
between 24 and 26 months of age, 20 with expressive specific language impairment 
(SLI-E) and 20 with normal language development. 
The children participated twice in free play and twice in structured play 
situations with different toys. During free play the examiner did no more than 
redirect the child's focus if his attention wandered. During the structured play 
instruction and modeling were used. From a videotape of the session 18 types of 
behavior were recorded ranging from the most basic, "Wandering/Unoccupied" (no 
involvement with toys) to the most complex "Child-Initiated Social Interaction," 
which included a child "purposefully directing verbal or gestural requests to the 
adult" (Rescorla & Goossens, 1992, p. 1301). 
The results show a delay in the development of symbolic play. The pretend 
play of the SLI-E children was "less advanced developmentally and less rich and 
varied in content" (Rescorla & Goossens, 1992, p. 1298) than the normal toddlers. 
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A study by Terrell, Schwartz, Prelock and Messick ( 1984) examined the 
relationship between symbolic play and language development. They studied 30 
children, 15 with delayed language and 15 with normal language. The delayed 
children were between the ages of 2 years 8 months and 4 years 1 month. The 
language delayed children had the same range of intellectual abilities and no sensory 
deficits. The only difference was linguistic. The delayed group tested at least 1 year 
below their chronological age for expressive language and 6 months below their 
chronological age for receptive language. Expressive language, and receptive 
language for children under age 3 was measured by the Preschool Language Scale 
(Zimmerman, Steiner & Evatt, 1969). Receptive language for children over 3 was 
measured by the Test of Auditory Comprehension of Language (Carrow, 1973). The 
normal subjects were between 1 year 4 months and 1 year 10 months. The normal 
group was matched to the delayed group on the basis of linguistic development. 
According to parent information all children were single-word users with productive 
vocabularies between 25 and 75 words. While each child played at home with toys 
provided by the examiner a language sample of 100 utterances was collected and The 
Symbolic Play Test (Lowe & Costello, 1976) was administered. 
Results showed the scores of the delayed group were significantly higher than 
the scores of the normal group. Eight of the delayed subjects had a higher raw score 
than the highest raw score in the normal group. (Although the delayed subjects 
scored below what was expected for their chronological age.) The types of play 
schemas also revealed differences. Analyzing whether a particular play activity was 
doll-directed, self-directed, or other-directed, the delayed group used mostly (31 of 
45) doll-directed activities. The normal group demonstrated an equal number of 
activities of each type. 
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These results do not indicate direct or immediate causal relationship between 
play and language. The language delayed subjects demonstrated more advanced play 
behavior than the normals yet their language was not as advanced as the normals. 
Again with this study an interaction between play and language seems to exist but the 
exact nature of the relationship is not clear. 
Thai and Bates (1988) conducted a study to determine the relationship between 
symbolic gesture and language. Their subjects were between 18 and 32 months and 
considered late talkers-in the single-word stage of language acquisition. These 
subjects were matched to the normal language children for age and language. During 
a task where the subjects were expected to imitate a single gesture the late talkers 
performed like their language matched controls, but the age matched controls did 
significantly better on the number of gestures imitated. On a second task where the 
subjects were required to imitate a sequence of schemes such as feeding teddy-"Put 
teddy in chair. Put on bib. Feed Teddy an apple. Wipe teddy's mouth" (Thai & 
Bates, 1988, p. 123)-the late talkers behaved more like their age-matched controls 
than their language-matched controls. 
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These studies support the theory that cognition influences language 
development. The subjects who had language deficits also demonstrated cognitive 
deficits. The direction of influence of these deficits, again as was true with the 
normal language children, is not clear. Kahn's (1984) study indicates cognitive skills 
are prerequisites to speech. The other studies show some cognitive skills correlated 
with language development. More concrete play, rather than representational play or 
symbolic play, was associated with the language-impaired as compared to 
age-matched controls. Yet results of Roth and Clark's (1987) study show 
language-impaired children performing at the same linguistic level with significantly 
different cognitive levels. 
That language and cognitive development are somewhat independent of each 
other was also shown in a study by Wagener (1991). Examining the relationship 
between verbal and nonverbal responses on an infant development test at age 2 in 
relation to scores on an expressive language test 2 years later she found that normal 
talkers passed significantly more verbal items than late talkers, but there was no 
significant difference between the performance on nonverbal items. Also, Wagener's 
study showed no significant correlation betw~n correct nonverbal responses at age 2 
and expressive language scores at age 4 in the late-talking group. 
CHAPTER III 
METHODS AND PROCEDURES 
METHODS 
Subjects-Description at Intake 
This study included 64 children divided into two diagnostic groups: normal 
and late talkers (LT). The subjects are involved in the Portland Language 
Development Project (PLDP) a longitudinal study of language development and delay. 
The late talkers (LT) were those who at 20-34 months of age used fewer than 50 
different words by parent report on the Language Development Survey (LDS) 
(Rescorla, 1989) (see Appendices A and B.) The normal talkers were those who, at 
20-34 months of age, used more than 50 different words by parent report on the LDS 
(Rescorla, 1989). The Language Development Survey is a vocabulary checklist 
completed by parents to identify language delayed toddlers. The list contains 309 
different words divided into 14 semantic categories. The reliability, validity, 
sensitivity, and specificity for identifying language delayed toddlers is excellent 
according to four studies done by Rescorla (1989). 
The LT subjects were obtained from three sources: (a) parents who took their 
babies in for well-baby check-ups at three private pediatric clinics during a 5-month 
period in the greater Portland area and who were asked to fill out a questionnaire 
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about their children's speech to indicate interest in participating in a longitudinal study 
(see Appendix C); (b) parents who responded to a radio broadcast concerning the 
study; and (c) parents who responded to a newspaper article describing the study. All 
normal subjects were recruited through the questionnaires distributed at the 
pediatrician's offices (see Appendix D). 
Screening 
In order to be eligible for the study each subject passed a speech reception 
screening at 25 dB using a visual reinforcement paradigm. A graduate student 
supervised by an audiology instructor, or the instructor, conducted the screening. 
Also, each subject in both groups scored 85 or higher on The Bayley Scale of Infant 
Development. The normal group was matched to the late talkers on the basis of race, 
sex ratio, and socioeconomic status (SES). Demographic data appear in Table II. All 
subjects were middle class. 
The purpose of the study was explained to the parents orally and in writing. 
In order to participate in the study the parents signed a consent form and a permission 
form (see Appendix E). 
PROCEDURES 
Intake Assessment 
The U zgiris and Hunt Scales of Infant Psychological Development (Dunst, 
1980) was administered to each subject at the time of his or her entry into the study 
by a trained graduate student (see Appendices F and G). Procedures detailed in 
TABLE II 
SUMMARY OF DEMOGRAPHIC DATA 
Group 1 Group 2 
Normal Talkersa Late Talkersb 
Mean SD Range Mean SD Range· t 
-
Age at intakec 25.0 4.3 19-24 25.3 4.0 19-33 .313 
LDS (vocabulary size) 193.9 87.0 11-325 27.8 27.1 1-123 -10.943* 
SESd 2.6 1.3 1-5 2.8 1.0 1-5 -.662 
Age at follow-upc 50.3 2.4 48-58 51.0 3.5 41-61 -.781 
a Percentage of males equals 63%. bPercentage of males equals 76%. cAge in months. dBased on a scale of 1 to 5 with 
1 being the highest socioeconomic status and 5 being the lowest (Myers & Bean, 1968). 
*Significant beyond the . 05 level of confidence. 
------- ---- ------
VJ 
0 
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Dunst (1980) were followed for administering and scoring the tasks. Age equivalent 
scores on the object permanence, means-end, causality and play with objects 
(schemes) subscales were calculated. Again, these particular subscales were chosen 
because of the previous research done revealing ability in these cognitive areas as 
somehow associated with language development. The imitation scale was not 
administered due to the difficulty of eliciting imitation behaviors reliably during a 
limited assessment session. 
Follow-up Assessment 
Subjects were seen yearly for re-evaluation of language and related skills. 
At the follow-up evaluation at age 4, the Test of Language Development 
(TOLD) was administered by a graduate student (see Appendices Hand I). 
Procedures detailed in the test manual were followed for administering and scoring 
this test. 
Also at the follow-up a language sample was collected on audio-tape during a 
15-minute free-play interaction between parent and child with a standard set of toys. 
The Developmental Sentence Score (DSS) (Lee, 1974) was used to analyze the 
grammatical complexity of the sample. 
INSTRUMENTS 
The Uzgiris-Hunt Scales of Infant Psychological Development (Dunst, 1980) is 
a formal assessment of sensorimotor performance. It is an instrument which can be 
used to determine the cognitive or sensorimotor level according to Piagetian theory, 
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between 8 and 30 months of age. It contains seven subscales for examining 
sensorimotor performance: object permanence, means-end, vocal imitation, gestural 
imitation, causality, space, and schemes (play with objects). For each subscale the 
highest developmental attainment, scale step, stage placement, estimated 
developmental age (EDA), and deviation score can be derived. For example, on the 
object permanence scale a 12-month-old child whose highest developmental attainment 
is securing an object hidden with a single screen would have a scale step of 9, an 
EDA of 13 months, developmental stage of 5, and a deviation score of+ 1. The 
estimated developmental ages for subscales examining object permanence, means-end, 
causality, and schemes or play with objects were used to measure cognitive skills for 
the purpose of this study because of their relation to language development as 
indicated in the research literature. 
Reliability and validity data on The Uzgiris-Hunt Scales of Infant 
Psychological Development are provided in the manual. Interobserver reliability 
between independent observers has been between . 85 and . 99. Test/re-test reliability 
was between . 88 and . 96. The scales were found to correlate significantly and 
substantially with developmental performance. It is not standardized, but age 
equivalents are given. Neither does The Uzgiris-Hunt Scales of Infant Psychological 
Development have a score which can be readily compared with a language score. 
The Test of Language Development (Newcomer & Hammill, 1982) is 
designed to identify language delayed children and to identify specific linguistic 
strengths and weaknesses. The TOLD examines both expressive and receptive 
language concerning semantics, syntax, and phonology. The seven subtests include 
listening sub tests of picture vocabulary, grammatic understanding, and word 
discrimination; plus the speaking subtests of oral vocabulary, sentence imitation, 
grammatic completion and word articulation. The score for a speaking quotient 
(SPQ) and a listening quotient (LIQ) was used to measure expressive and receptive 
language, respectively. These were compared to cognitive scores. 
The test manual states that the TOLD has an internal consistency of . 80 and 
stability reliability of . 99. Content, construct and criterion-related validity are 
reported as adequate. 
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The Developmental Sentence Score (Lee, 1974) is a standardized and norm 
referenced tool used to evaluate expressive language in preschool children (see 
Appendices J and K). The last 50 different utterances containing a subject and verb 
are analyzed and assigned a score. The utterances are divided into eight grammatical 
categories: indefinite pronouns, personal pronouns, main verbs, secondary verbs, 
negatives, conjunctions, interrogative reversals and wh-questions. Depending on the 
complexity of the structure points are assigned. Earlier emerging structures receive 
fewer points than later emerging or more advanced structures. 
Reliability 
Inter-rater reliability for administration of these procedures in the Portland 
Language Development Project was determined using the point-to-point method 
(McReynolds & Kearns, 1983). Approximately 10% of all scores were independently 
scored for inter-rater reliability. Reliability of scores on the Uzgiris-Hunt was 100%. 
Reliability on scoring the TOLD was 97%. Reliability of item scoring on the DSS 
was 92%. 
STATISTICAL ANALYSIS 
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The question of whether there is a significant difference in cognitive scores 
between the normal and late talkers was answered by using a one-tailed ! test for 
independent means with a . 05 confidence interval. The ! test compared the difference 
of means of the cognitive scores of the two groups. 
The Pearson Product Moment Correlation coefficient with a . 05 confidence 
interval was used to relate the cognitive score derived from the Uzgiris-Hunt Scales of 
Infant Psychological Development taken at age 2 and expressive and receptive 
language scores derived from the Test of Language Development, and a 
Developmental Sentence Score (DSS) done on a language sample 2 years later at 
age 4. This correlation was calculated separately for each diagnostic group. This 
statistic determined whether there was a significant relationship or correlation between 
cognitive score at age 2 and expressive and receptive language ability 2 years later. 
In addition, correlations between the subscales of interest (object permanence, 
means-end, causality and play with objects) and expressive and receptive language 
were computed. These particular subscales measuring cognitive skills were chosen 
due to the number of studies completed showing some kind of association or 
relationship between them and language development. 
CHAPTER IV 
RESULTS AND DISCUSSION 
RESULTS 
The first question of this study addresses whether there is a difference between 
the normal talkers and late talkers on an assessment of cognitive skills at age 2. A 
one-tailed 1 test for independent means with a .05 confidence interval was used to 
determine if there was a statistically significant difference between the means of the 
cognitive scores of the two groups. No significant differences were found (see 
Table III). 
Normal talkers and late talkers were also compared on the language scores on 
the TOLD and DSS at age 4. Table IV shows a statistically significant difference was 
found between means for expressive language scores. Significant differences on the 
Developmental Sentence Score and the Speaking Quotient (SPQ) indicate the late 
talkers were still behind the normal talkers in expressive skills. The receptive scores 
at age 4 showed no significant difference between the normal and late-talking groups. 
The second question of the study examined whether there is a relationship 
between cognitive scores at age 2 and language scores at age 4. Scores on the 
Uzgiris-Hunt scales at age 2 were correlated with the DSS and expressive and 
receptive language scores on the TOLD at age 4. The Pearson Product Moment 
Sub scale 
Object permanence 
Causality 
Means-end 
Schemes 
TABLE III 
COGNITIVE AGE IN MONTHS FOR EACH GROUP 
ON SUBSCALES OF DUNST PROCEDURE 
Group 1 Group 2 
Normal Talkers Late Talkers 
Mean SD Range Mean SD 
19.7 3.1 15-23a 18.9 4.3 
20.8 .8 18-21b 20.4 1.9 
25.5 1.3 20-26c 24.3 3.1 
21.8 2.9 14-24d 20.5 4.2 
Range 
8-23a 
12-21b 
11-26c 
14-24d 
aPossible range: 1-23. hPossible range: 2-21. cPossible range: 2-26. dPossible range: 1-24. 
------ - ----- ---- -~..,......_ _ --..----
t 
-.803 
-.941 
-1.821 
-1.386 
w 
0\ 
TABLE IV 
LANGUAGE SCORES OF EACH GROUP AT FOLLOW-UP (AGE 4) 
Group 1 Group 2 
Normal Talkers Late Talkers 
Measure Mean SD Range Mean SD Range 
DSS 7.1 1.4 4.1-10.7 6.0 1.9 2.4-10.6 
LIQ 105.7 11.2 81-120 99.8 12.3 75-124 
SPQ 101.9 9.9 0-128 92.0 10.7 70-115 
-
*Significant beyond the . 05 level of confidence. 
~ ----, -~---~~ ------ ....,._...,.....,.._ ____ _ 
1 
-2.532* 
-1.974 
-2.331* 
w 
-...J 
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Coefficient of Correlation (Pearson r) was used to determine strength of the 
association between the cognitive scores and the language scores. These results show 
no significant correlations (see Tables V and VI). 
DISCUSSION 
The purpose of this study was to examine the relationship between cognition 
and language. Cognitive scores of late-talking and normal-talking children at age 2 
were compared to each other. Also, this study examined whether there was a 
correlation between cognitive scores at age 2 and language scores at age 4. 
The results indicate that the late talkers at age 2 were still behind normals in 
spoken language at age 4 even though their TOLD expressive score (SPQ) was within 
TABLE V 
PEARSON R COEFFICIENT OF CORRELATION BETWEEN 
COGNITIVE AGE IN MONTHS ON DUNST SCALES 
AT AGE 2 AND DSS AT AGE 4 IN NORMAL-
AND LATE-TALKING GROUPS 
Sub scale Normal Group Late-Taking Group 
Object permanence .29 .08 
Means-end .13 .15 
Causality .04 .14 
Schemes .19 .03 
* Significant beyond the . 05 level of confidence. 
Sub scale 
TABLE VI 
PEARSON R COEFFICIENT OF CORRELATION BETWEEN 
COGNITIVE AGE IN MONTHS ON DUNST SCALES AT 
AGE 2 AND RECEPTIVE (LIQ) AND EXPRESSIVE 
(SPQ) LANGUAGE SCORES AT AGE 4 
IN NORMAL AND LATE-TALKING 
GROUPS 
Normal Group Late-Taking Group 
Object permanence .29 .08 
Means-end .13 .15 
Causality .04 .14 
Schemes .19 .03 
* Significant beyond the .05 level of confidence. 
the normal range. There were no significant differences between groups at the time 
of intake or follow-up in age, SES, or sex ratio, indicating the groups were well 
39 
matched. There were no significant differences in receptive language skills (LIQ) at 
the time of follow up, indicating deficits in late talkers were restricted to expressive 
skills. The lack of significant differences on the cognitive scales suggests that late 
talking is a specifically linguistic deficit, not a result of general cognitive delay, 
although there may be a ceiling effect on the Uzgiris-Hunt tasks which were designed 
for 18-24 month olds. Most subjects were over 24 months at the time of testing. 
The lack of significant correlation between early cognitive and later expressive 
performance again suggests independent language and cognitive development, 
although, as mentioned before, a ceiling effect may be operating. 
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CHAPTER V 
SUMMARY AND IMPLICATIONS 
SUMMARY 
Significant evidence exists suggesting that early language development may be 
dependent or associated with early cognitive skills. If cognitive skills are prerequisite 
or are highly correlated with language development, then an instrument that could be 
used to accurately determine early cognitive skills would be valuable in predicting 
whether a child will be language-delayed or not. 
The purpose of this study was to examine the relationship between cognitive 
skills as measured by Piagetian tasks at age 2 and linguistic development at age 4. 
The cognitive skills of object permanence, means-end, schemes, and causality were 
measured by using the Uzgiris-Hunt Scales of Infant Psychological Development. 
The estimated developmental age derived from this scale was examined in relation to 
the developmental sentence score and scores from a standardized language test. 
The questions this study addressed were: 
1. Is there a significant difference in the performance of the normal talkers 
and late talkers on the cognitive assessment at age 2? 
2. Is there a significant relationship between the cognitive scores at age 2 
and the language scores at age 4 in each of the diagnostic groups? 
Subjects consisted of 64 children divided into two groups. They were all 
between the ages of 19 and 33 months of age. One group consisted of late talkers 
and the other group consisted of late talkers. Subjects were taken from part of a 
longitudinal study being conducted at Portland State University. 
The instruments used to gather the data for this study were the Language 
Development Survey, the Uzgiris-Hunt Scales of Infant Psychological Development, 
the Developmental Sentence Score (DSS), and the Test of Language Development 
(TOLD). 
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The Uzgiris-Hunt Scales of Infant Psychological Development was 
administered at approximately 2 years of age and the TOLD at age 4. The DSS was 
derived from a language sample taken at approximately age 4 also. 
Results of a one-tailed! test for independent means was used to answer the 
first question. The results indicated no significant differences on any cognitive scales 
between the normal and late-talking group. 
The results of the! test did reveal a significant difference between the two 
groups on the DSS and the expressive language score on the TOLD, but not the 
receptive score. 
The Pearson Product Moment Correlation r was used to answer the second 
question. Using a .05 level of confidence the results indicated no significant 
relationship between cognitive scores at age 2 and language scores at age 4. 
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CLINICAL IMPLICATIONS 
Results of this study show only that children who are considered late talkers, 
as measured by the Language Development Survey (Rescorla, 1989) at age 2, score 
significantly lower than peers with normal language history on expressive language as 
measured by the DSS and the TOLD at age 4. Results did not show any relationship 
between cognitive skills as measured by Piagetian sensorimotor tasks at age 2 and 
language skills at age 4. 
These results suggest that the U zgiris-Hunt scales administered at age 2 are 
not a useful tool in predicting later language development. As discussed earlier this 
could be due to a ceiling effect in operation on the Uzgiris-Hunt Scales. Subjects in 
both groups reached the highest scores possible. The results do indicate that 
late-talking children at age 2 continue to lag behind the normal talking children at age 
4, although language test scores were within the normal range. 
Since the late-talking group and normal talking group in this study did not 
differ significantly in cognitive skills at age 2, cognitive skill training would not be 
indicated for them. These results suggest that children with language delays do not 
necessarily also have cognitive delays. Thus, children who are language delayed do 
not need more cognitive training but specific language intervention. They have the 
same cognitive ability of those who are talking significantly better than them but for 
some reason are lagging behind in expressive language. Since the deficit is 
specifically one of expressive language giving them intense language intervention only 
makes sense. 
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Ideally, intervention should be given to all of those who are behind in 
expressive language although they might test in the normal range by age 4. Language 
delays are considered a good predictor of later learning problems (Aram, Ekelman, & 
Nation, 1984). Eliminating or minimizing any language delay as soon as possible 
seems highly advisable. 
The results of this study did not address individual cases. There was no 
~ignificant difference in means of object permanence between the normal and 
late-talking group, but looking at the range of scores for means-end, for example, the 
lowest score in the late group was 9 months lower than the lowest score in the normal 
group. In practice it could be useful to look at a specific child's cognitive scores in 
relation to his language scores. If a child was not showing progress with language 
intervention alone and cognitive scores appear to be extremely low cognitive training 
might be indicated. Kahn (1984) clearly demonstrated the need for cognitive training 
with the profoundly mentally retarded. Those children who received language 
training only did not achieve speech, but those who received cognitive training along 
with language intervention did achieve speech. 
RESEARCH IMPLICATIONS 
Further research using the Uzgiris-Hunt Scales of Infant Psychological 
Development as a predictor of later language development needs to be done. 
Administering the scales at an earlier age might reveal more significant differences 
between the normal and late-talking groups. Siegel (1981) administered all scales of 
the Uzgiris-Hunt at 4, 8, 13, and 18 months of age and found they correlated 
significantly with cognitive and language development at 2 years of age. The scales 
showed a difference between the delayed and normal children at age 2. As stated 
earlier a ceiling effect may be operating on the Uzgiris-Hunt since many of the 
children were over 24 months old when the scales were administered. This ceiling 
effect would be eliminated if the scales were given earlier. 
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Rescorla and Goossens (1992) suggest that children with expressive language 
delays might have a retrieval problem, that is they have the same language stored in 
memory but cannot easily get to and use it. This would explain why the children in 
this study had comparable receptive language scores but significantly different 
expressive scores. (Interestingly, the group with specific expressive language 
impairment in Rescorla and Goossens (1992) showed a marked difference in 
expressive and receptive language, unlike the normally developing toddlers.) More 
importantly, Rescorla and Goossens suggest a developmental difference between 
language delayed and normal developing children. Children with expressive language 
delays are at the lower end on a scale in regards to symbolic functioning. These 
symbolic deficits may not show up on the Uzgiris-Hunt scales, thus the lack of 
significant findings in this study. 
Casby and Ruder (1983) suggest the Uzgiris-Hunt scales are not adequate 
measures of symbolic functioning. The Uzgiris-Hunt "is more a scale of relational 
and functional play than symbolic play and provides a limited number of opportunities 
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for the child to respond with true symbolic play" (p. 405). This suggests a better tool 
for measuring this aspect of cognitive skill might be needed. 
Considering the limitations of the U zgiris-Hunt Scales of Infant Psychological 
Development research using a tool such as the one Rescorla and Goossens (1992) 
used could be useful. Their procedures for measuring symbolic functioning were 
modeled after Lowe's Symbolic Play Test (Lowe & Costello, 1976). Casby and 
Ruder (1983) also offer a useful tool for measuring symbolic play. Numerous 
opportunities are provided for different levels of play and the scoring is completed as 
a particular type of play being absent or present. 
Research to find a better tool to measure cognitive skills; research to 
determine the optimal time for administration of such a tool; and research to establish 
which cognitive skills are directly related to linguistic skills; all would help to 
establish more clearly exactly how cognition and language are related. 
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Language Development Survey 
Dear Parent, 
We are engaged in research on expressive language development in 2-year-old children. We are especially interested in 
learning more about children who are slow in talking. We invite you to help us by completing this form and the vocabulary checklist 
on the back. Participation is entirely voluntary , and all information given will be strictly confidential. 
Date ___ Your name 
Child's name Birthdate 
Mother's name ------------------
Address---------------------
Telephone ------------------
Date of birth 
Marital status -----------------
Level of education completed ------------
Employment: 
Not employed ---------------
Employed part-time --------------
Employed full-time 
Occupation ------------------
Please give age and sex of other children in family 
Has anyone in your family been slow in learning to talk? 
If so, who? 
Was your child premature? 
How many weeks early? 
How many ear infections bas your child bad? 
Is child in daycare or cared for regularly by babysitter? 
If so, bow many hours per week? _ 
What language is spoken in your home? 
Please list languages spoken if other than English 
Are you worried about your child's language development? 
Sex __ Age __ 
Father's name. ________________ _ 
Address ____________________ _ 
Telephone ------------------
Date of birth 
Marital status -----------------
Level of education completed ------------
Employment: 
Not employed ---------------
Employed part-time -------------
Employed full-time 
Occupation ------------------
PLEASE COMPLETE VOCABULARY CHECKLIST ON THE REVERSE SIDE. 
Please check off each word your child says. Don't include words your child can understand but not say. It's all 
right to count words that aren't pronounced clearly. Don't count words which your child repeats after you in 
imitation but does not say spontaneously. 
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Vocabulary Checklist 
Food Animals Actions Household Personal ~ Modifiers Others 
apple bear bath bathtub brush belt all gone A,B,C, etc. 
banana bee breakfast bed comb boots all right away 
bread bird bring blanket glasses coat bad booboo 
butter bug catch bottle key diaper big byebye 
cake bunny clap bowl money dress black curse words 
candy cat close chair paper gloves blue here 
cereal chicken come clock pen bat broken hi, bello 
cheese COW cough crib pencil jacket clean in 
coffee dog cut cup penny mittens cold me 
cookie duck dance door pocketbook pajamas dark meow 
crackers elephant diner floor tissue pants dirty my 
drink fish doodoo fork toothbrush shirt down myself 
egg frog eat glass umbrella shoes good nigbtnigbt 
food horse feed knife watch slippers happy DO 
grapes monkey finish light sneakers heavy off 
gum pig fix mirror People socks bot on 
hamburger puppy get pillow aunt sweater hungry out 
hotdog snake give plate baby little please 
ice cream tiger go potty boy Vehicles mine Sesame St. 
juice turkey have radio daddy bike more scuse me 
meat turtle help room doctor boat open shut up 
milk hit sink girl bus pretty thank you 
orange Bod~ Parts bug soap grandma car red there 
pizza arm jump sofa grandpa motorbike shut under 
pretzel belly kick spoon lady plane stinky welcome 
soda bottom kiss stairs man stroller that what 
soup chin knock table mommy train this where 
spaghetti ear look telephone own name trolley tired why 
tea elbow love towel pet name truck up woofwoof 
toast eye lunch trash uncle wet yes 
water face make TV Ernie, etc. white you 
finger nap window yellow yumyum 
Toys foot outside yucky 1,2,3,etc. 
ball hair patty cake 
balloon band peek a boo 
blocks knee peepee 
book leg push Please list any other words your child uses here: 
bubble mouth read 
crayons neck ride 
doll nose run 
present teeth see 
slide thumb show 
swing toe sing 
teddy bear tummy sit 
sleep Does your child combine two or more words in phrases? 
~ Places stop 
flower church take (e.g., more cookie, car byebye, etc.) yes DO 
bouse borne throw 
moon hospital tickle Please list below THREE of your child's longest and best sentences or phrases. 
rain library walk 
sidewalk McDonalds want 
snow park wash 
star school 
street store 
sun zoo 
tree 
tn!IVNNOIJ.S3Jl~ .LNffiiV d 
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PARENT QUESTIONNAIRE 
Dear Parents: 
Please answer the questions on this form to the best of your 
ability. All answers will be held strictly in confidence and used for 
statistical purposes only. You need not put your full name anywhere on 
the form; only the child's first name, last initial and birth date are 
needed for identification purposes. 
Today's date 
Child's first name ________________ __ 
Mother's address: 
Mother's telephone 
Mother's date of birth 
Mother's marital status 
Mother's level of education: 
Mother's employment: 
not employed -------------------
employed part-time 
employed full-time 
occupation (past or present): 
gross income per year: 
Child's birth date 
Child's sex 
Father's address: 
Father's telephone 
Father's date of birth 
Father's marital status 
Father's level of education: 
Father's employment: 
not employed __ _ 
employed part-time 
employed full-time 
occupation (past or present): 
gross income per year: 
Please give sex and ages of the child's older brothers and sisters: 
Please give sex and ages of the child's younger brothers and sisters: 
How many hours per week is the child regularly cared for in daycare or 
by a babysitter? 
What is the main language spoken at home? 
If any other languages are spoken at home, please list them: 
Were there any problems during your pregnancy with this child? If so, 
please list them: 
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Were there any problems (including prematurity) during the child's 
birth? If so, please list them (e.g., how many weeks premature was the 
birth?) 
Were there any medical problems after birth? If so, please list them: 
How many ear infections has the child had? 
Is the child currently being treated for ear infections? 
Has the child lived away from parents for more than a few weeks? If so, 
please explain: 
Are you worried at all about the child's speech? 
Has anyone in your family been slow to learn to talk? If so, who? 
0'10 SHl.NOW 0£-~I NffiiQ'liHJ 
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What is your child's: 
first name? 
Questionnaire for Parents of 
Children 15-30 Months Old 
----------------------------
date of birth? ------------------------
Mother's (or primary parent's) full name? 
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Mother's (or primary parent's phone number? --------------
Mother's occupation? ----------------
Father's occupation? -------------
How many different words can your child say? (It's okay if the words aren't entirely 
clear, as long as you can understand them.) 
none 
less than 5 
5-10 
10-30 
30-50 
If your child says fewer than 10 words, please list them here: 
Does your child put words together to form short "sentences"? 
Yes No 
If yes, please give three examples here: 
Would you be interested in participating in later parts of this study? 
Yes No 
H'1:li~~V NVINOD'3110 
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Toddlers with delayed speech sought 
A Portland State University 
researcher is looking for otherwise 
normal toddlers who begin talking late 
to serve as subjects in a study of de-
layed speech and its connection, if 
any, to later language problems. 
Rhea Paul, a PSU assistant pro-
fessor of speech communication, said 
the reasons for delayed speech in 
"late-blooming" young children and 
the early identification of toddlers who 
later will suffer chronic language 
delay had not been well-investigated, 
although perhaps 10 percent of Ameri-
can children may fall into those cate-
gories. 
Paul is interested in studying chil-
dren between the ages of 18 and 30 
months in the Portland-Vancouver 
area who can say only five or fewer 
words, instead of the 50 or so most 
children can speak by that age. She 
The Oregonian, Portland, Oregon 
hopes to monitor their progress in 
speech development for two to five 
years, using such tools as speech tests 
and videotaped play sessions with their 
parents, to determine whether the 
children are indeed late-bloomers or 
whether their lack of early communi-
cation skills signals the start of severe 
speech and language delays. 
Early identification of such chil-
dren may allow early intervention and 
prevent future speech deficits, she 
said. 
Paul's research is funded by the 
Fred Meyer Charitable Trust, the 
American Speech, Language and 
Hearing Foundation, and PSU. Par-
ents who are interested in allowing 
their children to participate may con-
tact Paul through the PSU Department 
of Speech. 
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INFORMED CONSENT 
I, , hereby agree to serve as a subject 
in the research project on language development in young children conducted by Rhea 
Paul. 
I understand that the study involves seeing my child yearly for speech and 
language evaluation and videotaping conversations between me and my child. I 
understand that these tapes will be transcribed for analysis of my child's spoken 
language patterns. 
It has been explained to me that the purpose of the study is to learn whether 
children who begin talking late are at risk for later learning problems. 
I may not receive any direct benefit from participation in this study, but my 
participation may help to increase knowledge which may benefit others in the future. 
Dr. Paul has offered to answer any questions I may have about the study and 
what is expected of me in the study. I have been assured that all information I give 
will be kept confidential and that the identity of all subjects will remain anonymous. 
I understand that I am free to withdraw from participation in this study at any 
time without jeopardizing my relationship with Portland State University. 
I have read and understand the foregoing information. 
Date: _____ _ Signature: -----------
If you experience problems that are the result of your participation in this study, 
please contact the secretary of the Human Subjects Research and Review Committee, 
Office of Grants and Contracts, 303 Cramer Hall, Portland State University, 
464-3417. 
COLLEGE ()f 
LISE RAL ARTS A. NO 5CIE N(fS 
0£PAR1MENT OF 
SPEECH (()MMUNI(ATION 
SPHCH AND 
HfARINC 5CI£NCES 
Dear Parents, 
PERMISSION FORM 
~ . -
March 20,1987 
PORTLAND 
STATE 
UNIVERSITY 
P 0 BOX 7)1 
PORTLAND ( )l(f(..U"-
Cj7207 
)QJ,.z2(j.j)jl 
We are trying to learn more about the ways in which children develop 
an understanding of sentences, and compare the strategies normal children use 
with those used by children with disorders like mental retardation and autism. We 
would appreciate it greatly if you would allow your child to participate in our 
study, to be conducted at ECLC. Each child in the study will be taken from his/her 
classroom for 10-15 minutes and given a set of sentences to act out with toys (such 
as "Show me: the truck pushes the car.") Graduate students in speech-language 
pathology will conduct the testing under my supervision. Each child will receive 
a small gift for participating, and the school will receive a toy to thank the staff 
for their help. A brief summary of your child's performance on the task will be 
sent to you, for your information. Otherwise, all results will be kept strictly 
confidential. 
Your cooperation in this study is completely voluntary and, if you decline to 
participate, the services your child receives at ECLC, Portland State University 
or anywhere else will not be affected in any way. If you choose to participate, you 
may withdraw at any time. While there will be no direct benefit to your child as 
a result of his/her participation, we think the results of the study will help us 
to understand better how normal children accomplish the task of learning language, 
and how children with disorders differ in their acquisition strategies. 
If you would like to participate, please sign the statement below and return 
this letter to me in the enclosed envelope. If you have any questions at all please 
do not hesitate to call me at 229-3533. Thank you for your cooperation. 
Yours, -, 
~J_ 
Rhea Paul, Ph.D. 
Assistant Professor 
give my permission for my child-------------------------------------------
whose preschool teacher is --------------------------------------------------
to participate in the study described above. 
Child's birthdate: 
Parent's Signature Date 
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APPENDIX F 
UZGIRIS AND HUNT SCALES OF INFANT 
PSYCHOLOGICAL DEVELOPMENT: 
SUMMARY RECORD FORM 
Uzglrla and Hunt Scales of Infant Ptychologlcal Denlopmenl 
SUMMARY RECORD FORM 
N11me----------- ·---- Sex ____ _ 
D., It:' cl birth---·--·.--- - Dot!~ of IU!\I 
Exnrn~ner ------------ __ : _____ , 
Comrmmls: D •'• nf lt:cl 
ll31e ullnfllo 
C 1.: l'llt•lno;•;,ll ·I• I'' 
y,.,,, M·:mlh Day 
Cl.;• •II• •lo'l:•·-1! I 'I• · (,,, hur.l· -dl 
Sc<1lc St.lCJ(! llcvt•llior. 
Scaie ltiqht!SI l>~\·.,Jupiii(:Liull\llollr.IIU.Hol Stup Plolf'f'lllf•lll EIJ/\ Sc :oort • 
SUMMARY SCOilES 
---
Oblecl PmmanmacE> 
Sluqt! l'ia<.:f:noenls 
- Mod'• nanqP. 
Me.sns-Ends 
Vocallmilalion 
! 
ElJAs 
Geslurallmllalion 
Avcr~tqe Range 
Causality 
Devla!ion Scores 
Space Averaqn Hanqe 
Schemes 
----
QUALITATIVE CUARACTEHISTICS OF SENSOiiiMOlOn DEVELOPMEN"l 
0\ 
Vl 
SWl!Od ffiiOJffii 3'1VJS 'lVilGIAICINI 
LNnH CINV snunzn 
D XICI.N3ddV 
It VISUAL PURSUIT IIHD ntE rtnMAHEHCE OF Ollt:CTS 
AGE OEVELOf'-
SCALE rLACEMEHT I-I ENTAL 
STEP (Monlhol STAGE ELICITIUG CONTEltl 
[, I I Vtouel Ft ... llon 
I 2 II Vloual lradlnq 
2 3 II Vloual Traclr.lnq 
E, 4 Ill Vlouel Trac\lnq 
3 5 Ill 
Vltlble 
Dloplacomonl 
! 4 6 Ill Vloual Traclr.lnq 
[, 7 IV Vlouel TracUnq 
Eo 7 IV Vlolble Oltplacernent 
5 8 IV 
Vlolble 
Dltplacement 
E, 9 IV 
Vltlble 
Dlsplecement 
6 9 v Vlolble Displacement 
7 9 v Vtelble 
Dltplacemenl 
[, 10 v Succenl•• Vlolble Dltplacemenl 
8 10 v Sttperlmpooed 
Screen• 
9 13 v ln•latble Dlaplacemenl 
10 14 VI ln•lalble 
Dloplacemenl 
II 14 VI 
lnvlalble 
Dltplacemenl 
12 IS VI 
lnvltlble 
Dlaplacensenl 
ll 18 VI SucceiiiYe ln•lolble Dloplacemenl 
[, 22 VI 
Succenlve lnvlolble 
Dl•placernanl 
14 23 VI Sur.ceJOive lnvlolble Dlaplecernenl 
-~~ --
CRITICAl. 
ACTION 
CODE 
-
ld 
2c 
-
3c 
2d 
-
-
4d 
Sb 
6c 
7c 
8e 
9c 
IOd 
10. 
lie 
I'Jc 
llC 
14c 
14d 
ISc 
Clttld"o H11me Date of Birth Date of y,.,, _____ _ 
SCOniHG 
CRITICAL DEIIAVIORS I 2 3 4 5 ODSERV A TIOitS 
Fla8lee on obfec:t lteld 9 lo 10 lncl- 11l>awo 1110 ere• 
T recll oblecl lhrouqlt e 1110" aro 
I Llnqen al polnl of oblec:t" • diMppearanc:e-chlld In 
ouplne poolllon or In an lnlant Mel 
S..au,ltet lor oblecl al polnl of diNPfM!Iarance-chlld 
aealad on peren1"1lap 
S..cure• parllallr hidden oblecl 
Relurno qlance lo poolllon above lite lteed aller 
oblecl move• oul of vloual held 
Reveraet teerchlnq lor oblecl In anllclpallon of 
reappearance-child Naiad on ,..rant'• lap 
Wlllwlrewo obfec:t held In hand lollowlnq coverlnq of 
hand and oblect wllh cloth 
S..cur" oblec:t hidden under a olnqleocreen 
Secureo oblecl hidden wllh lwo ocreem (1\ 6 
0)-blddnn under A lwlce !han 8-oearchet under A onlr 
S..cureo o~ecl hidden under one oflwo 
ocreeno- hidden altornalelr 
Socu•e• obJect hidden under _. ol three 
tcreeno-hldden altematelr 
Secure• oblec:t hidden lhrouqlt a oerlel of 
oucceul•e vlolble dlaplacemenla with three ecreem 
Secure• obfecl under three ouperlmpooad tereena 
Secureo obJect hidden wlllt a alnqle 
acreen 
I Securet oblecl hlddo!n with lwo ocreene lA & 
D)-hidden under A twice then D 
Securet obJect hidden under_. of two 
acreera-hldden allernalelr 
Secur" oblec:t hidden under one of lhree 
acreen1-htdden alternalelr · 
Securea oblec:t hidden wllh three tcreena-objecl 
lell under leal ecreen-chlld ••rcltea alonq pelhwar 
Secure• oblec:t hl<klen wllh lhree acreena-obtecl Jell under 
latl acreen-cltlld aeerchea dlreclh under leal ecreen 
S..CU•"• obJect ltldden wllh three ICfeeno-oblecl 
lell under ltnlacreen-cltlld -•cl••• lh.revene order 
- --- - • ---- ·-. -- - -·. -- ---- -~ -~---~~~~~~~-
0\ 
......:J 
lit DEVIl.OPMDfT OF MEANS fOR OITAINING DESIRED DfVIRONMENTAL EVENTS Child"• Name Dale of Birth Dale ol Teal _____ _ 
AGE OEVElOr. CRITICAL scoRmG SCALE rL.I\CEMEHT MENTAL .1\CTIOI-I 
STEP 11-loulhe) STAGE ELICITING CONTEXT CODE CRITICAL BEIIAVIORS I 2 3 .. 5 OOSERVJ\TIOIIS 
Eo 2 I Ylou"l Awerenell - .1\cllwllr lflvel '""'""""' or doc:rne- on toohMJ a wlouallr preoenlod obled 
I 2 II llend Wetc:hlf"l lb Cl.lld ""'~"""' In h11nd walclolnq 
2 3 Ill Secondarr Circular Jc Repeal• arm mowemenle lo l-p a lor acllweled n .. ctlon 
3 .. ·m Yleuellr Directed 2b Ylouellr dlreclod reechlf"J-hand and oblecl bolh In 
Reachlf"J •lew 
4 5 Ill Vleual Uirecled 2c YlouAIIJ dlrecled reechiJ19-brlrtq1 cloaed luond up Reechlf"l looblecl .. 
Eo 5 Ill v ...... ll, lllt..ci...J 2<1 v ...... u, cllrtK.1t.d '""""""'- •1"'1- l ... rMIIn 
lleacldrtq anllclpallon of IIC!CUflf"J oblecl 
5 7 IV Multiple Oblecb 4c Oropt one or bolh obiecto loeld In j,..,K), lo obtain a 
llolrd obted 
Eoo 8 IV Barrier - ruehel obelrucllon (e.v .• pillow or rtexlqles) oul of the war lo oblaln an oblecl 
6 8 IV Supporl 6d rune IUpporl lo obleln an oblecl l.laced on II 
6c 
7 9 IV locomotion 5c u,.,, eomo le><nt of locomollon ea a ....,e,.. lo ol,.eln 
en oul·of·reech oblecl 
8 10 
. v Supporl 7c Ooe1 nol pullaupporl wllh oblecl held above II 
Eoo 10 v Support - Doet nol pull ellhar ollwo tupporl• wlllo oblecl placed bel ween them 
9 II y Slrlrtq 8c run. ehlnq eiOf"l a horizontal eurlace lo oblatn an (horizontal) 8d oblecl allact.ed lo II 
Eu 11 v Slrlf"l - run. ""' correct one of two llrlrtql lo obtain en (borllonlal) oblecl elleched lo one tlrlf19 
10 13 v Slrlf"J 9e Uoea llrh>q werllcallr- pull• oblecl UJ> lrum lloor 
(vertical) 91 
Eu 18 • v T-SIIclt -· Uee1 T-ellcl as eloollo oblaln an oul·of·r6ach obled 
II 19 v Sncl 10<.1 Utne e ollck ee e loollo oNeln en oul·ol·n•aclo 
IOo oblecl 
Eoo 19 v Maldobol - Opena end remove• liNt corllenlt ol a 1mall rneldobox 
En 19 v 1-!ecU- lid lnwt~nle rrn•llood lo plat., liNt necUace lnlu ""' 
(container) container 
Ett 19 v Solid Rlf"l 12c Solid rlf"J·· allemplalo 1l6t:l awokl• aut-quctnllr 
11 20 VI llec\lat:e "" 
Slwwo lurtralqlol In l>laehna lion '"":llac:wr lulu ""' 
(container) conlelnar 
Eot 20 VI Malcloboo Show• IO<IJII<Jiol In tolec:lr>CJ a cloaln holo • mah:hbox 
13 24 VI SoltdRif"l 12d Show• le><ullt,jlol br no1 alecUu., lim eolltl rlnq 
Eu 24 VI Tube U1111 otic• lo putlo uul a lor ,_,k-clln a ch••• lubu (dear) 
[,. 26 VI lube u,. .. ttllc:l lo '"'"'' uul a lor I""'""~''""" ut•"tue ,.,. ......... , luLn 
0'\ 
00 
rYe DUil.OtHDlT or OrtJU\nOtii\L CI\U!II\UfT Cltlld"oll••,.. D•teofOitllt l>•teollttot _______ _ 
AGE OEYUor. CRIJICI\L 
SCALE rt.JICEMF.IIT MtlfTI\L .1\CIIOif SCOfutiG 
snr II.Conlln) SJI\Gl EI.ICITIIIG COlflEXT CODE CRITICAl. btiii\YIOftS I 2 3 4 ' ObSERVI\110115 E .. , I 5-.1•1 - Voc,.fhno "'"llor '"'""'In,.,,,..,.,.., In "''"h l•lllo"l RetfJOniiYOMfl - -- -I 2 " lland Wetc:loln'J lb En?•'J"' In loend weleloh"' 
S.c:.,...Jerr Clrc:vler , 3 Ill 2a n .. ...., ........ ...., .. .,,_"'' lo ,.,.,,.. lor ec:ll••lecl 
Rnc:llon 
:Ia 5 Ill n •• ,.,.. •• to 3e thou rroc:•dt"• •• c:•u••l eellon In ,.,.,.,.. •• lo edtolt 1\c:lloto rreoerted rroudv•• Uoed 
lnlereolln9 Spec:lac:le t•<><luc:h"' • '"'"'llllouo ec:llon .. 111. lor llumrolo.., 
l"c:l, "'"'"'""''· eotr olrlniJ·•c:ll ... t•d lor) 
-
:Jio 5 Ill r ••nlll•r G•m• 4c: u,.,; rnocftdotre •• c:euMf ecllon lot femlller 'JI""' r.oc .. tv•• Other 
'""""""' h,.•llo-lo-tlt, JMtl·o-cele, llclllniJ tummy) G•- u •••• c-··• Actton 
-------------- ----
3c: 5 Ill Spec:ter:le Cruhtd 5a u'"''"oc:·du·· •• ., • ., •• , •elton '" ,.,....,.." lo 
,..,, .... r .. x:.olurot Olloer 
"' """"' '"'''"""'' ., ......... "' ..... .,.,... '"''lor), .......... .., r •••• nlecl u ..... C•••oll\c:tlot '""'"'"· '"""''' ..,. •• od ............... , ...... ,_,, 
3d 5 Ill S.,..o:t,.cfe C•••ted 6b Uset rn-d•rre •• caootal ecllon '" ,.,.,.,....;, lo '·cllnt1 l'r~ ... -........ Otloer 
Uoh.., lor ""'''"'"' .,,.,,,,J hr "" '"'""' "''"" • loy CSlho\r. .,, ........... i '.lnd Cauool 1\cllon r. ...... , s .. , ............. ., _ .... "'""'. ,.,..t.e.d) 
-----
-• '- -
4a 10 IV 
s,..,....,,~ c.~ .. , .. c~ 5d f.,.,CI- .,t;,u·o lo.ontlo II c:eut11i "'"lot• .bt,hnklf 
br 1\qenl creolt!tl br 81J11nl--no lor 
4b 10 IV 
Spttr.t.u:le Creelod 6o lO'tc:IMit edulfeloenda or oblec:l •• e-auNI 
Uetnq Tor action- bel,.•lor br • .,.,._,,,,., • lor 
Specteele Coe,led fouchu .,J.,Jt:e f,.,nJ, or Ctblect ot .,.,.,,.j.._-ct..., '" f- f-4e 10 IV 
br Tor 
7c •••pon" lo adult adhell"9 • _.,l,.nlcellor 
En 12 v [...,eoetl\dult - , • .,,,..,, or """' en edull't h•nd• lo lone • belo.,.lor ln•llqeled or re~tlld 
t •• 12 v n.,,..,.,, .,., ......... ""'"'"'' l,.loa•lor (oloowt oil) lo "'elnletn eduh Ool,.•lvrt Uoed: 
""•"""" 
s 14 v F.o..,•t~•al\duh 8d Gh•11 ol•lecl lo edvll •• c:e'""' ac:llon lo ,,. •• II 
7d ecllwelod 
En IS v Geohnel-'loe"l "'"' ., .......... , .............. , ..... ,.1 .............. ,., ........ "" 
Oeoluret Uoed v.., .......... 
c ....... o ........ - ..... u ... ,... ... "' "''"""'" • .J,,.,,.,., '"''"'" ----
I Ill v s., .. .,,.c:t .. c, ... ,VJ ,., 1\llo~tntolt lo adl•"'" '"'"'I'"'"""'' tnr lulluwlu•t 
br Tor de....,.,lrollon s,,.,.,,.,,.,c, ... ,r;(j s,,.,.,,,.,. 1.,. c:evMI ..,.,._.,,,.,,.,,, ,,.,.,.lo~llv "'"''"'"" -7 21 VI .,. 
br Tor • wlnd·urr lor (no dumonolrellon) 
$ 
Vl1 Dtvll.OPMDfT Of SCJIEMI:S FOR REI.AnHO TO OBJECTS 
AGE OEVF.LOI'-
SCAlE rt.ACEMEIIT MEUTAI. 
STEr (t.lonlloo) SJI\GE EI.ICITIIIG COUTEXT 
E,, I I Graoplnq Reacll.,. 
E,, :z II llelenllon ol 
ObJect• 
I 3 II Moulhlnq 
:z 3 II V11ual lnopecllon 
3 !I Ill Simple Schemel 
4 6 Ill Slmrle Scheme• 
E" 7 Ill Lem,., Go 
5 7 Ill Examlni"'J 
6 9 IV Cornplex Acllone 
7 10 IV leltlnqGo 
Eu II IV Social Action• 
8 13 v Social Acllone 
Eu 14 v GIYinq 
9 \!I v Sloowlnq 
10 19 VI Namtnq 
Eu 24 VI Symbolic J'lay 
CnltiCAI. 
ACTIOII 
CODE 
-. 
b 
c 
da 
do 
-
e 
I 
q 
h 
h 
-
I 
I 
-
Clatld"oH~tme DaleoiOtrlla Oateolleol ______ _ 
SCORING 
CRITICAL OEIIAVIOIIS I 2 3 4 !I oostnv AT lOllS 
Gr~topo e .. anlner"o llnqor 
Relalno oblecl plaM In hando lor 10 to IS ...condo 
Mouth• obfnclo placed In the hand 
Vloually lnopecle oblecl• held In tloe hande 
Uo .. 1lmple molor echemee (benqlnq or hllllnq 
obJect• on • table turlece) 
Ueee elmple motor ec:hnme1 (ehaUnq, wevlnq, elc.J 
lndeJ>Gndonl ol hllllnq • turlece 
DrOf>' or throw• oblecll no •leual monllorlnq ol 
a ell on 
RolahH obJec:te, exemlnlnq lhe nrloul 11de1 
Uaes c:omplea moiOt' echame~ (olldee. crumplee, 
ewlnqo, leer•. elc.) 
l>rore or lhrowe obJecl•-•leuel monllortnq ol 
reeulle ol ecllonflermlnellocetlon ol obtecl 
Actlonl Obeened: 
Socially tnlltqated ectl--"" endlor a4hare 
SoCially tnotlqated actlone-lnanl..,.te obtecla 
Acllona Obeened: 
Gina obJect to enother penon to tnollqate aoctal ObJecle Uoed: 
Interaction 
Sho•n obJect• (doe• not ql•el to olh~r• 
ObJect• U1ed: 
Sponloneouoly name• obJacle, penon•. ecllone, elc. ObJect• Penon• Act lone 
---- ---- ------- ---- ------- ---- ------- ---- ---
Symbolic pley-u ... one obtect •• • elqnllter lor 
Slqnllled Slqntller 
anolloer obJecl (e.q .• • end:. lor • epoon) 
I 
....J 
0 
APPENDIX H 
DEVELOPMENTAL SENTENCE SCORE: 
SCORING CRITERIA 
Lee, L. (1974). Developmental sentence analysis. Evanston, IL: North-
western University Press. 
72 
The Developmental Sentence Scoring (DSS) Reweighted Scores 
Indefinite Pronouns Personal 
Score or Noun Modifiers Pronouns Main Verbs Secondary Verbs 
it, thia, that bt and 2nd pei"'IO1: I, ~. my, A. Uninflected verb: 
miM, you, your(s) I see you. 
1 B. copula, il or 'a: 
It's red. 
C. ia + verb + ing: He is coming 
3rd person: he, him, his, she, A. -1 and -ed: plays, played Five early-developing inf"mitivea: 
her, hers B. irregular put: I wanrsa su (want to see) 
2 ak, Jli:IW I'm gonna see (going to see) 
C. Copula: c:.ra, an, war, wen Lemme [to) see (let me [to] see) 
D. Auxiliary c:.ra, an, war, were Let'a [to) play (let [us to] play) 
A. no, aome, more, all, A. Plurala: we, ua, our(a), they, Non-complementing inf"mitivea: 
lot(a), one(s), two (etc.), them, their I atopped to play. 
3 other(s), another B. theae, those I'm afraid to look. 
B. aomething, aomebody, lt'a hard to do that. 
someone 
nothing. nobody, none, no A. can, will, may + verb: Participle, present or past: 
one may go I ace a boy running. 
4 
B. Obligatory do + verb: I found the toy broken. 
don't go 
C. Emphatic do +verb: 
I do ICC. 
Reflexives: myaelf, yourself, A. Early inf"mitival complement. 
himaelf, herself, itaelf, with differing aubjecta in ker-
themaelvea nela: 
I want you to come. 
Let him [to] see. 
B. Later inrmitival complement.: 
s I bad to go. I told him to go. I tried to go. He ought to go. 
C. Obligatory deletiona: 
Make it [to] go. 
I'd better [to] go. 
D. Inrmitive with wh-word: 
I know what to get. 
I know how to do it. 
A. Wh-pronouna: who, which, A. could, would, should, might + 
whose, whom, what, that, verb: 
how many, how much might come, could be 
6 
I know who came. B. Obligatory does, did + verb 
That's whaJ I said. C. Emphatic does, did + verb 
B. Wh-word + inf"mitive: 
I know whaJ to do. 
I know who(m) to take 
A. any, anything, anybody, (his) own, one, oneaelf, whichev- A. Paasive with get, any tense Paasive inf"mitival complement: 
anyone er, whoever, whatever Paasive with be, any tense With get: 
B. every, everything, ev- Take whalever you like. B. must, aball + verb: I have to get dnssed. 
7 
erybody, everyone must come I don't want to get hurt. 
C. both, few, many, each, C. have + verb + en: With be: 
aeveral, most, least, I've eaten I want to be pu/Jed. 
much, next, first, last, D. have got: I've got it. lt'a going to be locked. 
aecond (etc.) 
A. have been + verb + ing Oerund: 
bad been + verb + ing Swinging ia fun. 
B. modal + have + verb I like fishing. 
8 
+ en: may have eaten He atarted laughing. 
C. modal + be + verb + ing: 
could be playing 
D. Other auxiliary combinationa: 
should have been sluping 
73 
Score Negatives Conjunctions Interrogative Reversals Wb-Questions 
it, this that + copula or Revenal of copula: 
auxiliary ia, 'a + not: lm't il red'? 
1 It's not mine. Wert they there? 
Thia ia not a dog. 
That ia not moving. 
A. who, what, what +noun: 
lWao am 17 Mflat is he eating'? 
Mflat book are you reading'? 
B. where, how many, how much, 
2 what . . . do, what . . . for 
'WMrt did it go'? 
How much do you want? 
Mflat ia he doing'? 
Mflat ia a hammer foil 
3 and 
can't, don't Revenal of auxiliary be: 
4 
Is he coming'? lm 't he com-
ing? Was' he going? 
Wa.m 't he going 
isn't, won't A. but when, how, how + adjective: 
.5 
B. so, and so, so that WMn shall I come'? 
C. or, if How do you do it'? 
How big ia it? 
because A. Obligatory do, does, did: 
Do they run'? Does it bite'? 
Didn't it hurt'? 
B. Revenal of modal: 
6 Carl you play'? Won 't it hurt'? 
Sllalllait down'? 
C. Tag question: 
It's fun, im 't it'? 
It ian 't fun, is it'? 
All other negatives: why, wbat if, how come, how about 
A. Uncontracted negatives: + gerund 
I can not go. Why are you crying'? 
He has not gone. What if I won't do it? 
B. Pronoun-auxiliary or How COifll! he ia crying? 
pronoun-copula contrac- How aboul coming with me'? 
tion: 
7 
I'm not coming. 
He's not here. 
C. Auxiliary-negative or 
copula-negative contrac-
tion: 
He wa.m 't going. 
He ham 't been seen. 
It couldn 't be mine. 
They ar~n 't big. 
A. where, when, how, while, A. Revenal of auxiliary have: whose, which, which + noun: 
whether (or not), till, until, Has he seen you? lW!ose car ia that'? 
unleaa, since, before, after, B. Reversal with two or three Which book do you want? 
for, as, as + adjective + as, auxiliaries: 
as if, like, that, than Hal' he been eating? 
I 
I know whert you are. CouJdn 't he have waited'? 
Don't come till I call. Could he hav~ bun crying? 
B. Obligatory deletiona: WouJdn 't he hav~ be~n going'? 
8 I run faster than you [run]. 
I'm 41' big as a man [11 big]. 
It loob lik~ a dog [loob]. 
C. Elliptical deletions (score 0): 
That's why [J took it). 
I know how [J can do it]. 
D. Wh-words + infmitive: 
I know how to do it. 
I know when to go. 
S:rniON 
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Figure I. Nonns for De~lopmen11l Sen1ence ScorinJ1 (Reweighledl 
14 I I I I j j I l .. ,.) 901 ..... J...... I I 
13~·-+---·-+---·- --+-----l--· ·--t----+ 
--+----+---
--·-... +· ... + .. --~ -
I---·. ·t-··--1--· .. ··-r 
12·----
9 
1 
I -!-
' -i--
1
- r·--- ; 1 
I . 
•-o ·-· 7-o 7-• e-o 
75 
v~va M.VH 
I XION'3:ddV 
LATE TALKERS, Page A 
# age lds sex ses f/up OP ME Ca Sch Avg DSS LIQ SPQ 
6 23 8 1 .. 2 49 13 20 18 14 17 6.60 100 95 
7 23 9 1 2 50 15 26 21 19 19 6.44 110 88 
12 22 44 2 1 49 13 26 21 24 20 5.20 102 103 
19 32 88 2 4 61 23 26 21 19 20 6.78 87 92 
29 26 14 2 5 50 10 24 21 15 17 -4.24 94 80 
41 21 35 1 2 41 22 26 21 19 21 7.96 106 105 
52 22 36 2 3 50 18 19 14 14 16 3.80 75 70 
53 28 30 1 4 52 23 24 21 24 22 8.18 105 105 
54 31 123 1 3 54 23 26 12 19 20 5.63 85 90 
57 20 20 2 4 50 15 26 21 15 19 8.22 104 93 
83 21 1 1 2 48 8 11 21 14 13 2.44 75 72 
84 20 37 1 2 50 18 24 21 14 19 8.50 104 88 
85 28 19 1 3 54 23 26 21 19 27 5.70 87 88 
86 20 69 1 2 49 22 26 21 19 21 7.02 100 82 
87 25 5 1 3 48 22 24 21 24 21 7.90 124 108 
90 28 6 1 3 49 23 26 21 24 22 5.23 102 90 
91 27 16 1 3 52 23 26 21 24 22 3.64 85 87 
92 33 45 1 3 55 23 26 21 19 21 4.10 109 98 
93 24 22 1 3 49 23 26 21 24 22 3.26 100 80 ...J 
...J 
LATE TALKERS, Page B 
# age Ids sex ses f/up OP ME Ca Sch Avg DSS LIQ SPQ 
94 31 23 1 3 52 18 26 21 24 21 2.91 115 80 
97 22 12 1 3 50 23 24 21 24 22 3.48 90 83 
98 19 5 1 2 50 23 24 21 15 20 6.90 121 102 
100 29 27 1 1 57 18 26 21 24 21 7.40 113 88 
101 25 51 2 1 48 15 20 21 19 19 6.57 100 88 
102 30 81 1 2 50 15 26 21 24 21 8.08 108 93 
103 25 15 1 2 48 18 26 21 19 20 7.40 104 93 
105 25 7 1 4 53 23 24 21 24 22 6.68 117 115 
107 22 6 1 2 49 15 26 21 15 19 4.68 98 105 
109 21 27 1 3 50 15 20 21 19 19 10.85 113 102 
111 25 13 2 3 52 22 26 18 24 22 5.70 104 88 
114 24 7 1 2 49 23 26 21 19 21 6.74 108 95 
115 29 6 1 3 55 15 26 21 24 21 5.78 80 77 
116 33 29 1 5 59 23 26 21 24 22 5.60 83 78 
119 26 2 1 2 53 14 26 21 24 21 5.26 95 107 
122 27 54 2 2 49 18 26 21 24 21 5.00 100 97 
142 22 5 2 2 49 18 20 21 15 18 4.56 85 93 
....:a 
00 
NORMAL TALKERS, Page A 
# age Ids sex ses f/up OP ME Ca Sch Avg DSS LIQ SPQ 
4 23 93 1 3 53 15 26 21 19 20 6.54 115 97 
9 19 14 1 4 49 15 26 21 19 19 7.56 120 103 
14 25 211 1 1 50 23 26 21 24 22 4.08 106 93 
36 28 235 2 1 52 23 26 21 24 22 7.04 91 110 
40 25 213 2 4 49 18 26 21 24 21 6.90. 100 97 
50 24 203 1 1 49 23 26 21 24 22 6.72 89 103 
51 20 67 2 4 48 23 24 21 19 21 4.46 110 93 
55 26 325 2 3 50 22 26 21 24 22 5.66 106 93 
56 21 303 2 1 50 23 26 21 24 22 8.07 93 no score 
58 34 263 1 1 58 18 26 21 24 21 8.04 117 107 
59 34 263 2 1 57 22 26 21 24 22 8.64 106 113 
63 19 144 1 3 49 15 26 21 24 20 6.33 115 117 
72 20 145 1 4 51 18 26 21 19 20 6.70 87 97 
~ 
NORMAL TALKERS, Page B 
# age Ids sex ses f/up 
78 26 121 1 4 50 
81 26 279 2 5 50 
95 19 11 1 3 50 
113 26 257 2 3 51 
128 27 247 1 2 48 
130 29 222 1 3 52 
131 31 257 1 2 49 
132 20 102 1 1 49 
133 27 239 1 4 48 
138 23 96 1 4 51 
139 29 274 2 2 49 
141 22 173 1 1 49 
144 24 197 1 4 49 
150 28 281 2 1 49 
OP ME Ca Sch Avg 
23 26 18 19 20 
23 26 21 24 22 
18 24 21 14 19 
22 24 21 24 22 
18 24 21 24 21 
18 26 21 24 21 
18 20 21 19 19 
18 26 21 19 20 
22 26 21 24 22 
15 26 21 19 20 
18 26 21 24 21 
15 26 18 19 19 
23 26 21 19 21 
23 26 21 24 22 
DSS LIQ 
6.00 95 
7.82 96 
5.58 100 
6.60 115 
5.71 104 
8.62 117 
8.08 119 
8.04 109 
8.46 100 
7.68 81 
10.72 117 
8.64 115 
6.20 115 
6.82 117 
SPQ 
98 
120 
103 
128 
92 
112 
103 
113 
97 
108 
118 
115 
118 
102 
00 
0 
